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FT-IR Gas Cell User Guide

The Thermo Scientific gas cell accessory is a fixed-pathlength gas cell assembly with built-in 
transfer optics that fits into the sample compartment of your FT-IR spectrometer. It was 
designed for ease of installation, use and maintenance across a wide variety of sampling 
environments and spectral ranges.

Our exclusive design guarantees repeatable optical performance. To install the gas cell, you 
need only a few minutes and a couple of wrenches. The cell’s pin-in-place alignment feature 
provides a precise pathlength that never requires adjustment. Since the gas cell’s transfer optics 
are prealigned at the Thermo Fisher Scientific factory, no adjustment is necessary to maintain 
optimum throughput.

The gas cells are suitable for use in both ambient and elevated temperature conditions, 
operating reliably at temperatures up to 185°C (365°F). To accommodate a variety of spectral 
ranges and sampling needs, the standard potassium bromide (KBr) windows can be replaced 
with optional sample windows. Contact your sales representative for information about 
optional windows.

The gas cells include two valves (for gas inlet and outlet) and one auto resetting check valve. 
Check valve rating requirements depend on gas cell size and the type of windows installed in 
the gas cell. See the list of specifications at the back of this document for details.

Contents

• Installing the Gas Cell

• Using the Gas Cell

• Sampling Techniques

• Installing Optional Windows

• Gas Cell Specifications

NOTICE    Use care unpacking and handling the gas cell. Do not open the transfer optics 
compartment. If you touch or bump the mirrors or adjustment screws for the transfer 
optics on the 10-meter gas cell, contact Thermo Fisher Scientific Technical Support to 
have the cell realigned before using it.



FT-IR Gas Cell User Guide

2 FT-IR Gas Cell User Guide Thermo Scientific

The 10-meter gas cells and plumbing fixtures are designed and manufactured to comply with 
ASTM standard G93-03, which means they are suitable for use in oxygen-enriched 
environments. However, special precautions must be taken for gas analysis applications that 
involve oxidizing, corrosive, or toxic gases.

Using this Document

This manual describes how to install and use a Thermo Scientific gas cell in a Thermo 
Scientific spectrometer. It also contains instructions for changing the valve configuration and 
replacing the gas cell windows. Read this manual before you attempt to install or use your gas 
cell. If you have any questions or concerns after reading the manual, contact Thermo Fisher 
Scientific Technical Support for assistance. Outside the U.S.A., call your local service office.

This manual is not intended as a design handbook for your gas sampling system. Gas 
sampling systems require very careful and specialized design considerations. You must exercise 
competent engineering judgment when setting up your system. If necessary, obtain the 
assistance of a qualified professional who can tailor your design to your particular sampling 
needs. Your gas supplier should be able to offer assistance or refer you to a consultant who can 
provide the necessary assistance.

Conventions Used

The following conventions are used in this manual to draw your attention to important 
information.

DANGER    Use caution when sampling oxidizing, corrosive, or toxic gases with the 
Antaris IGS analyzer. Improper sampling techniques could result in injury or damage to 
the instrument and gas cell.

DANGER    Indicates a hazardous situation which, if not avoided, will result in death or 
serious injury.

WARNING  Indicates a hazardous situation which, if not avoided, could result in death or 
serious injury.

CAUTION  Indicates a hazardous situation which, if not avoided, could result in minor or 
moderate injury.

NOTICE    Follow instructions with this label to avoid damaging the system hardware or 
losing data.
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Installing the Gas Cell
The Thermo Scientific gas cells are designed to be installed in the sample compartment of 
your spectrometer.

Unpacking the Gas Cell

The cell is sealed in plastic to protect the windows from being damaged by moisture. Save the 
packaging and the plastic wrap. You can use them to store your gas cell when you’re not using 
it.

 To unpack the gas cell

1. Examine the shipping carton for damage.

Report any damage to the shipper.

Note  Contains helpful supplementary information.

Tip  Provides information that can make a task easier.

NOTICE    

• Do not remove the gas cell from the plastic bag for at least 24 hours. If you break the 
seal before the cell has had at least 24 hours to warm to room temperature, moisture 
from the surrounding air can condense and cause immediate and permanent damage 
to the cell windows.

• Use care when unpacking and handling the gas cell.

• Do not open the transfer optics compartment on the 10-meter gas cell.

If you touch or bump the mirrors or adjustment screws for the transfer optics, you 
must contact Thermo Fisher Scientific Technical Support and have the cell realigned 
before you can use it.

Transfer optics 
compartment
DO NOT OPEN
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2. Lift the gas cell out of the carton. Do not open the plastic bag.

Leave the gas cell in the sealed plastic bag for at least 24 hours before you install it. This 
allows the cell to warm slowly to room temperature and prevents condensation from 
damaging the cell windows.

3. After 24 hours, carefully open and remove the plastic bag from the gas cell.

Installing the Gas Cell

Your gas cell assembly includes special transfer optics and a baseplate that allow you to install 
it directly in the sample compartment of your spectrometer.

Tools needed:

• a flat blade screwdriver

• a 1/8 inch hex wrench

• a 3/4 inch open end wrench

• a 5/8 inch open end wrench

• a 9/16-inch open-end wrench.

 To install the gas cell

1. Use OMNIC® or other Thermo Scientific spectroscopy software to align the spectrometer 
for maximum throughput, and collect a background spectrum of the empty sample 
compartment.

2. Open the spectrometer sample compartment and remove the sample compartment 
baseplate.

See the documentation that came with your spectrometer for instructions.

NOTICE    Use care unpacking and handling the gas cell. Do not open the transfer 
optics compartment. If you touch or bump the mirrors or adjustment screws for the 
transfer optics on the 10-meter gas cell, contact Thermo Fisher Scientific Technical 
Support to have the cell realigned before using it.
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3. Place the gas cell assembly into the sample compartment.

Make sure the holes on the gas cell baseplate are aligned with the orientation pins on the 
floor of the sample compartment. The illustration below shows how to install the 
10-meter gas cell; the 2-meter gas cell installs the same way.

Figure 1. Install gas cell

Note  For the Nicolet iS10 spectrometer, you will need to install the sample 
compartment extension kit before you can install a gas cell.

Alignment pinholes (2)

Alignment pins



FT-IR Gas Cell User Guide
Installing the Gas Cell

6 FT-IR Gas Cell User Guide Thermo Scientific

4. Secure the gas cell baseplate to the sample compartment floor using the size 10-32 screws 
that were included with your gas cell.

Turn the screws until they are snug; there is no need to over-tighten them. Be sure to use 
all four screws to secure the gas cell assembly. The illustration below shows how to secure 
the 10-meter gas cell; the 2-meter gas cell installs the same way.

Figure 2. Secure gas cell

Screw

Screw

Screw

Screw
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5. Slowly turn the purge rings until the purge gaskets seal against the walls of the sample 
compartment.

Do not over-tighten the purge rings. Once the gasket touches the sample compartment 
wall, you need only turn the ring another 1/4 turn on a 10-meter gas cell or 1/16 turn on 
a 2-meter gas cell (which has a harder gasket) to seal the gasket. The illustration below 
shows how to adjust the purge rings for the 10-meter gas cell; the purge rings for the 
2-meter gas cell adjust the same way

Figure 3. Adjust purge rings

If your spectrometer is equipped with purge shutters, be sure to open them once the 
purge rings are sealed.

6. If you are installing your gas cell in a sealed and desiccated spectrometer, use the following 
steps to install the accessory purge kit.

If you are installing your gas cell in any other spectrometer, go on to the “Plumbing the 
gas cell” section of this chapter.

7. Use the instructions that came with the kit to connect the accessory purge gas line to your 
purge gas source and to the spectrometer.

8. Route the accessory purge line around to the front of the sample compartment.

You may route the line either over or under the spectrometer. Be sure not to crimp the 
line.

10-meter cell10-meter cell

Sample 
compartment

Purge ring

Purge gasket
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9. Remove the size 10-32 cover screw from the purge gas port on the front of the transfer 
optics compartment.

Use a 5/32 inch hex wrench.

Figure 4. Remove purge screw from purge gas port

10. Connect the accessory purge line to the purge gas port.

Use a 1/4 inch open end wrench to secure the purge line to the gas cell.

Figure 5. Connect accessory purge line to purge gas port

Purge gas port

Cover screw

Cover screw

Purge gas port
10-Meter Gas Cell

2-Meter Gas Cell

Purge gas port

Accessory purge line
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Plumbing the Gas Cell

Two valves (for gas inlet and outlet) and one auto resetting check valve are included with your 
gas cell. If your cell has KBr windows, a 10 psi check valve is included; if your cell has ZnSe or 
BaF2 windows, a 25 psi check valve is included. These valves may be installed at the factory. If 
they are not pre-installed, instructions to install them are provided below.

 To plumb the gas cell

1. Remove the protective covers from the three valve ports on the gas cell.

If you relocate the adapters and your system is plumbed with a vacuum pump, test the gas 
cell to see if it holds a vacuum. If the cell no longer has a leak rate of less than 0.1 torr per 
minute, reseat and then retighten the adapters. If the cell still will not hold a vacuum, 
contact our Technical Support. Your gas cell may have damaged the valve port.

Figure 6. Remove protective covers from valve port adapters

NOTICE    Each check valve is marked with its pressure differential rating and direction of 
flow. Make sure you install a check valve with the correct rating for your gas cell and 
window combination or you may damage the gas cell. Make sure the arrow on the check 
valve points away from the gas cell.

NOTICE    

• On the 10-meter gas cell, do not change the location of the valve port adapters. 
There is a sparge tube inside the gas cell that facilitates mixing inside the cell. The 
sparge tube must be connected to the gas inlet.

• Your gas cell was pressure tested with the adapters in place. As shipped from 
Thermo Fisher Scientific, the cell has a leak rate of less than 0.1 torr per minute. 
Relocating the adapters voids the leak-tight assurance. Relocating the adapters 
also voids our special cleaning assurance.

2-Meter Gas Cell (with valves installed) 10-Meter Gas Cell
Outlet port

Inlet portVent port
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2. Remove the check valve from its protective packaging and install it in the female adapter.

Skip this step if the check valve is already installed.

If you are installing the check valve, make sure the arrow on the check valve points away 
from the gas cell.

Figure 7. Install check valve on vent port (if not already installed)

Check valve settings depend on the gas cell size and the type of windows installed in the 
gas cell. The check valve provided with your gas cell has been factory set at the 
appropriate auto-reset value for the gas cell configuration you ordered.

DANGER    Avoid explosion hazard. Always install the check valve before using the gas cell. 
Make sure the check valve is installed with the arrow pointing in the direction of gas flow. 
In the example shown in the illustration in step 2, the direction of flow is away from the 
gas cell, toward the vent.

NOTICE    With the VCR™ fittings that use a metal washer, use a new sealing washer 
each time you install a valve. Do not reuse sealing washers or attempt to secure the 
fitting without a sealing washer. Tightening the fitting without a new sealing washer 
can damage the fitting and prevent the cell from sealing properly. Contact us for 
information about obtaining sealing washers.

NOTICE    If you change the gas cell window material you may require a new check 
valve. The auto-reset value is printed on the check valve. Be sure you use the 
appropriate auto-reset value for your gas cell and window material.

2-Meter Gas Cell 10-Meter Gas Cell

Arrow shows 
direction of 
gas flow
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The table below lists the appropriate auto-reset values for different gas cell combinations.

3. Remove the other two valves from their protective packaging and install them on the gas 
cell inlet and outlet connections.

Skip this step if the inlet and outlet valves were installed at the factory.

If you are installing these valves, make sure the directional arrow on each valve is correct, 
i.e., inlet valve should point towards gas cell; outlet valve should point away.

Figure 8. Install inlet and outlet valves (if not already installed)

Table 1. Auto-reset values for different gas cell combinations

Gas cell size Window material Check valve auto-reset 
value (psi)a

a The 10-meter gas cell with KBr windows accommodates absolute sample gas pressures up to 20 psi 
(1034 torr). All other gas cells and window combinations allow absolute pressures up to 35 psi (1809 torr).

2 meter KBr
BaF2
ZnSe

25
25
25

10 meter KBr
BaF2
ZnSe

10
25
25

Inlet/Outlet 
valve

Sealing 
washer

Male 
adapter

Outlet port Inlet port



FT-IR Gas Cell User Guide
Installing the Gas Cell

12 FT-IR Gas Cell User Guide Thermo Scientific

4. Connect the sample gas to the gas inlet valve.

Use plumbing appropriate to your sample gas. If you need assistance, contact a qualified 
professional from a competent source. Your gas supplier should be able to provide design 
assistance or direct you to a competent consultant. The liability associated with an 
improperly designed gas sampling system can far outweigh the cost of professional design 
assistance.

Figure 9. Connect sample gas to gas inlet valve

5. Connect the gas outlet valve.

6. Connect the check valve to an appropriate vent for your sample gas.

DANGER    Never install a cap or valves that can be closed in the line between the vent 
and the check valve. The cell windows can explode if overpressurized.

If you are sampling hazardous or noxious gases, be sure to vent to a fume hood using 
sample transfer lines. Contact Thermo Fisher Scientific Technical Support if you need 
assistance.

2-Meter Gas Cell 10-Meter Gas Cell

Vent Check valve

Inlet valve

Outlet valve

Inlet valve

Outlet valve
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Using the Gas Cell
The Thermo Scientific gas cell is a general-purpose, low-pressure gas cell, designed to be used 
with a variety of sample gases and sampling environments.

Sample Gases

As a part of the assembly process, your gas cell was specially cleaned to Thermo Fisher 
Scientific specifications. Solvents were used to remove organic and particulate material that 
(when combined with oxidizing, corrosive or toxic gases) could cause injury or damage the 
cell. Thermo Fisher Scientific factory technicians confirmed the cleaning with a visual 
inspection of the cell under a polarized light. Contact our Technical Support if you need more 
information about the cleaning specification.

Despite this cleaning, some mixtures of corrosive gases and contaminants can damage the cell 
windows or mirrors. If you sample corrosive gases, damage to the cell windows or mirrors is 
not covered by the Thermo Fisher Scientific warranty.

Using and Storing Pressurized Gases

The following are general guidelines for the safe use and storage of compressed gases. Check 
with your fire, public safety, and other regulatory authorities for specific requirements for your 
location.

• Wear eye protection when working with or near pressurized lines and cylinders.

• When handling toxic and hazardous gases, be sure the work area is properly ventilated 
through a fume hood, glove box, or ventilated cabinet.

• Leave valve protective caps in place until the cylinder is connected to a regulator or 
manifold. Never lift a cylinder by the cap.

• Always provide a legible label or marking to identify the contents of a cylinder and any 
precautionary warnings.

• Inspect the cylinders regularly for corrosion, valve damage or leaks, and evidence of 
tampering. Never use a flame to detect flammable gas leaks.

• Wherever practical, keep the cylinder storage area dry, cool, well ventilated, and fire 
resistant. Never store cylinders in continuous dampness or near salt or other corrosive 
chemicals.

• Store cylinders in an upright position. Secure them against tipping or dropping.

• Protect cylinders from being struck, dented, scratched, cut or abraded.

DANGER    Use caution when sampling oxidizing, corrosive or toxic gases through the gas 
cell. Improper sampling techniques could result in injury or damage to the gas cell.
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• Store charged and empty cylinders separately. Never store gas cylinders near highly 
flammable or combustible substances, live wires, electrical third rails, or ground wires 
leading to or from electrical equipment.

• Regulate the flow of gas from the canisters into the equipment so that the pressure and 
flow rate never exceed the specifications for the gas cell or gas manifold.

Throughput

The gas cells should not require any alignment. Simply align your spectrometer for maximum 
detector signal before you install a gas cell. Refer to your spectrometer user guide if you are 
unfamiliar with the alignment procedure for your spectrometer.

After the gas cell is installed, collect a sample spectrum and ratio it against the background 
you collected with no cell installed. With KBr or BaF2 windows (and either gas cell), you can 
expect to see 25% to 30% of your detector signal. ZnSe windows should give 20% to 25% of 
the detector signal. If you experience greater loss in detector signal when you install your gas 
cell, contact Thermo Fisher Scientific Technical Support; a service representative may need to 
align your cell for you.

Operating Environment

As shipped from the factory, the gas cell carries a leak tight assurance, with a leak rate of less 
than 0.1 torr/minute. It will operate reliably under a broad range of sampling conditions:

• Temperatures ranging from 20°C to 185°C (68°F to 365°F).

• Sample gas (absolute) pressures up to 20 psia (1034 torr) for the 10-meter gas cell with 
KBr windows. All other gas cell window combinations accommodate absolute pressures 
up to 35 psia (1809 torr).

• Sample vacuum down to 100 torr (absolute) or greater for the 10-meter gas cell with KBr 
windows. All other gas cell window combinations can be fully evacuated.

• Humidity ranging from 20% to 80% noncondensing.

CAUTION  Avoid gas cell failure. Before you attempt pressures beyond the limits stated 
above, examine your sample windows. Any damage to the cell windows reduces the 
maximum pressure for safe operation of your cell. The “Installing Optional Sample 
windows” chapter contains complete instructions for removing the windows from the gas 
cell. Examine the windows carefully for scratches, corrosion or degradation due to 
exposure to aqueous sample gases or uncontrolled humidity in your laboratory 
environment. Replace windows that have any sign of damage or degradation.
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Temperature

Thermo Fisher Scientific offers a heating option kit that lets you operate the cell at elevated 
temperatures. The kit includes a heating jacket and temperature sensor. A temperature 
controller is also available.

Use the documentation that ships with your heating option to install and use the kit.

Purging the Cell and Transfer Optics

To protect the sample windows and transfer optic mirrors from environmental humidity, keep 
the transfer optics compartment purged at all times. Dry air, nitrogen or helium may be used 
to purge and are equally effective as purge gases. An accessory purge kit is available to route 
purge gas to the transfer optics compartment when the gas cell is installed in a sealed and 
desiccated spectrometer.

Whenever you are not actually analyzing a sample gas, you should purge the cell with dry air 
or nitrogen. This protects the cell windows from damage due to humidity or trace 
contaminants. It is also important to purge the cell between samples of corrosive gases and 
before background samples are taken. Dry air, nitrogen or helium may be used to purge 
between samples.

Cleaning the Gas Cell

Impurities in your spectra may indicate that your gas cell needs cleaning. Contact Technical 
Support for additional information and specific instructions.

Sampling Techniques
As with all forms of analysis, the quality and accuracy of the results you get from your gas cell 
will be significantly improved with proper and consistent sampling techniques. This chapter 
provides an overview of the sampling process and explains the basic methods for sampling 
gases. It also describes how to fill and empty the gas cell using the various sampling methods.

NOTICE    Avoid gas cell failure. The heating option kit may be capable of heating the gas 
cell to temperatures above 185°C (365°F). Do not heat the gas cell to temperatures above 
185°C (365°F). If you damage the endplate seals, contact your Thermo Fisher Scientific 
service representative to have them replaced before using the gas cell again.

Note  The typical sampling configurations shown in this chapter are not intended as a 
design handbook. Consult a competent engineer or other qualified professional to tailor 
your configuration to your particular sampling needs.
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Sampling Process

The sampling process for gases consists of collecting a background spectrum and then 
collecting a sample spectrum. A background spectrum is a measure of the system’s response 
without a sample in place. The background accounts for the features in the sample data which 
are due to the instrument itself. The background spectrum includes information on the 
output of the infrared light source, the response of the detector, any atmospheric gases that 
have not been purged from the system, and any other characteristics of the spectrometer. 
When a sample is added to the gas cell, the spectrum that is collected contains spectral 
information from the sample plus spectral information from the system itself (the 
background). The background spectrum is stored in the computer’s memory and ratioed out 
of the sample spectrum so that the spectral features in the final spectrum are due solely to the 
sample.

Changing Sampling Parameters

When you analyze gases quantitatively, there are several variables that must be controlled or 
known in order to get reliable, reproducible results:

• Temperature
• Pressure
• Pathlength

If the cell temperature, cell pathlength or cell pressure changes, the number of molecules in 
the path of infrared light changes. This can have a disastrous effect on quantitation if not 
accounted for in the calibration and analysis steps of running samples. This is because the 
basis of quantitation is Beer’s law (A = a • b • c, where A is the absorbance, a is the 
absorptivity, b is the pathlength of the sample, and c is the concentration of the sample).

Changing Pathlength

For the best quantitative results, run all standards and samples using the same pathlength. If 
you want to transfer calibration spectra from one system to another, any difference between 
the pathlength used to collect the calibration spectra and the pathlength used to collect the 
samples must be entered in your quantitative method.

Changing Temperature

The temperature of the gas must remain constant as the gas moves through the sampling 
system and gas cell. This is especially true at elevated temperatures. Gases are less dense when 
heated and denser when cool, thereby appearing less or more concentrated and changing any 
quantitative measurements if temperature changes are not taken into consideration.
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Maintaining a constant temperature with a heating jacket is a good practice to ensure 
quantitative accuracy. Before you begin quantifying sample gases, make sure the gas cell 
reaches and maintains the temperature setpoint value you have selected for that particular 
sample gas. We offer a heating option kit that includes a heating jacket and temperature 
sensor. A temperature controller is also available.

Changing Pressure

For the best quantitative results, fill the cell to the same pressure each time you collect a 
sample or standard. Consistent pressure ensures that the density of the gas in the gas cell is 
approximately the same each time a sample or standard is measured.

Consistent pressure is also important since the spectral features of a compound can change 
with pressure due to an effect called pressure broadening. This refers to changes in band 
widths and intensities with changes in pressure. At higher pressures, bands may be broader 
and taller than at lower pressures. Typically, pressure broadening is more prevalent for smaller 
molecule compounds, such as methane, than for larger molecule compounds.

You should be aware of the following situations when inconsistencies in cell pressure may 
occur.

• Ambient air pressure varies with weather conditions. Therefore, filling the cell to ambient 
pressure does not guarantee consistent cell pressures.

• If the amount of gas flowing through the cell is changed by opening or closing the inlet or 
outlet valve, the pressure inside the gas cell changes.

The best way to ensure consistent pressure is to use a pressure gauge to monitor the cell 
pressure. Before you begin quantifying sample gases, make sure the gas cell reaches and 
maintains the pressure setpoint value.

Minimizing Carryover

Bad sampling procedures can lead to the contamination of a sample analysis with carryover 
from a previous sample. You can significantly reduce sample-to-sample contamination by 
flushing the cell with a gas that has no infrared absorption, such as nitrogen, or helium or by 
using a vacuum pump to remove residual gases from the gas cell.

Note  If you are using a pressure gauge to monitor the gas cell pressure, fill the gas cell to a 
level that is slightly below ambient pressure and record the reading on the pressure gauge. 
The next time you analyze sample gas, fill the gas cell to the same level on the pressure 
gauge. This will allow you to fill the cell to the same pressure every day, even with 
fluctuations in atmospheric pressure.
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You may also have problems with sample-to-sample carryover if you use the same pressure 
regulator with different sample gases. Traces of the sample gas may remain in the regulator 
when you move the regulator from one gas source to another. To minimize sample-to-sample 
carryover, flow the new gas through the regulator and sampling lines to remove all traces of 
the previous sample gas.

Collecting Backgrounds

A good background spectrum is critical to obtaining accurate and reliable results. In order to 
obtain an accurate background measurement, you must make sure that all traces of the sample 
gas have been removed from the gas cell. If your background is contaminated with a 
component that you are analyzing, your results will appear falsely low.

Flushing the cell – You can remove sample gas from the gas cell by flushing the cell with a gas 
that has no infrared absorbance, such as nitrogen or helium.

Evacuating the cell – Collecting a background on an evacuated cell is the best method of 
obtaining a background, since evacuating the cell removes all possible atmospheric 
contaminants from the gas cell.

Flushing the Cell for Background Collection

While flushing the cell with nitrogen or helium is a reliable method of collecting 
backgrounds, these gases often contain impurities that absorb infrared energy. If any of the 
impurities are the components you will analyze for, or if the impurities overlap with 
components in the analysis, the sample results will be negatively biased by the concentration 
of the component in the background. For example, the following illustration shows a 
background single-beam spectrum and a sample single-beam spectrum before they are ratioed 
together. Note that both spectra contain impurities from water and carbon dioxide, and the 
concentrations of these impurities are the same in both spectra.

Figure 10. Background single-beam spectrum and sample single-beam spectrum showing water 
and carbon dioxide impurities in nitrogen and helium
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When the sample spectrum is ratioed against the background, the concentration of water and 
carbon dioxide in the sample spectrum is offset by the concentration of water and carbon 
dioxide in the background spectrum. The final ratioed spectrum contains minimal 
absorbance peaks, as illustrated below. Your results will be similarly affected, though perhaps 
not to the same extent, if impurities in the background are the same as the components in 
your analyses.

Figure 11. Ratioed background and sample spectra

If trace contaminants in the nitrogen or helium may potentially interfere with the analysis of 
your samples, use a vacuum pump to evacuate the cell before collecting a background.

Evacuating the Cell for Background Collection

Evacuating the cell before collecting a background and between samples can improve your 
results significantly, since all atmospheric contaminants are removed from the gas cell. You 
must however use proper techniques when evacuating the cell or you may contaminate the 
cell with oil from the vacuum pump.

Keep in mind, however, that every sample gas is different. With some samples, you can 
evacuate the cell quickly and be confident that all of the analytes have been removed. You can 
collect a background or refill the cell for the next analysis. With other types of samples, it 
becomes necessary to flush the cell with nitrogen (or the next sample) and alternately to 
completely evacuate the cell in order to remove all traces of the previous sample gas.

Stop-flow Sampling

The analysis of a sample that has been captured in the cell is called stop-flow sampling. You 
can use two different plumbing configurations when using stop-flow sampling: You can 
plumb the system either with or without a vacuum pump.
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When using stop-flow sampling, you should always fill the cell to the same pressure. A change 
in cell pressure is equivalent to a change in pathlength, because it changes the number of 
molecules of the gas in the infrared beam.

Using a Vacuum Pump

Using a vacuum pump lets you fill the gas cell with gases that are not pressurized. Evacuating 
the cell also minimizes sample-to-sample carryover and improves the quality of your 
background spectrum. A typical sampling configuration for using stop-flow sampling with a 
vacuum pump is illustrated below.

Figure 12. Configuration for stop-flow sampling with a vacuum pump

DANGER    Avoid explosion hazard. Never position a valve that can be closed between the 
pressure gauge and the gas cell. Also, protect your pressure gauge with a relief valve for 
pressures above 1.0 atm (760 torr, or 101 kPa). 
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Evacuating the cell

When you evacuate the gas cell to collect the background, it is a good idea to also evacuate the 
sample lines to rid the lines of any residual gases that may interfere with the later sample 
collection. The following procedure includes this step in the background collection process. 
Refer to the preceding illustration when following this procedure.

 To evacuate the cell

1. Make sure both the sample regulator and the nitrogen regulator are closed.

2. Open all the valves except for the vent valve.

3. Turn on the vacuum pump and wait for the pressure reading to drop to a minimum and 
stabilize.

4. When you are confident that any residual gases have been removed from the sample lines, 
close the sample control valve, the nitrogen control valve and the inlet valve.

5. Evacuate the cell to a pressure of less than 0.1 torr.

6. When the cell pressure has been reduced to a stable reading, collect the background.

If vibrations from the vacuum pump interfere with your data collection, close the outlet 
valve, open the vent valve and then turn off the vacuum pump before collecting the 
background.

Filling the Cell with a Pressurized Sample

If you are collecting a sample immediately following a background collection, there is little 
chance of sample contamination from a previous sample. However, if the previous data 
collection was a sample collection, you should evacuate the cell before filling the cell with the 
new sample.

Evacuate the cell before you begin the following procedure.

 To fill the cell with a pressurized sample

1. Close the outlet valve so that the cell is no longer being continuously evacuated.

2. Open and adjust the sample regulator and control valves.

3. Slowly open the inlet valve to fill the cell with the sample.

For best results, fill the cell to 1.0 atm (760 torr, or 101 kPa). This ensures that the cell is 
neither under vacuum nor pressure while you are collecting spectral data.

CAUTION   Make sure you close the outlet valve and open the vent valve before turning off 
the vacuum pump. This prevents the vacuum from drawing oil vapor from the vacuum 
pump into the system.
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4. When the pressure in the cell reaches the desired level, close the inlet valve and collect the 
sample spectrum. 

If vibrations from the vacuum pump interfere with your data collection, open the vent 
valve and then turn off the vacuum pump.

Filling the Cell with an Unpressurized Sample

If you are collecting a sample spectrum immediately following a background collection on an 
evacuated cell, there is little chance of sample contamination from a previous sample. 
However, if the previous data collection was a sample collection, you should evacuate the cell 
before filling the cell with the new sample.

The following procedure explains how to fill the cell with a sample from an air bag such as a 
Tedlar™ bag. Evacuate the cell before you begin this procedure.

 To fill the cell with a sample from an air bag

1. Evacuate the cell and all sample lines up to the air bag.

Leave the bag valve closed and the sample control valve open.

2. Close the outlet valve so that the cell is no longer being continuously evacuated.

3. Open the air bag valve and allow the airbag and the gas cell pressures to reach equilibrium 
or a predefined sampling pressure.

The sample may reach equilibrium at a sub-ambient pressure. 

If the amount of gas in the air bag does not fill the gas cell to the predefined pressure you 
selected for a particular sample gas, it may be useful to note the partial pressure and fill 
the cell with nitrogen until the predefined pressure is reached. This will help avoid 
changes in band shape due to pressure changes.

4. When the pressure in the cell reaches the desired level, close the inlet valve and collect the 
sample spectrum.

If vibrations from the vacuum pump interfere with your data collection, open the vent 
valve and then turn off the vacuum pump.

NOTICE     Some pressure gauges will be damaged by pressures over 1.0 atm. Be sure to 
configure your gas manifold so that a pressure relief valve protects your pressure 
gauge.

DANGER     Avoid explosion hazard. Never exceed 1000 torr when filling the gas cell.

NOTICE     Be sure to open the vent valve before turning off the vacuum pump. This 
prevents the vacuum from drawing oil vapor from the vacuum pump into the system.
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Stop-flow Sampling Without a Vacuum Pump

You can also perform stop-flow sampling without the use of a vacuum pump if you are using 
pressurized gases.

The following sampling configuration could be used for stop-flow sampling. In this 
configuration, the use of a pressure gauge is recommended but not required. Using a pressure 
gauge will prevent you from overpressurizing the cell and help you attain reproducible cell 
pressures.

Figure 13. Configuration for stop-flow sampling without a vacuum pump

NOTICE     Be sure to open the vent valve before turning off the vacuum pump. This 
prevents the vacuum from drawing oil vapor from the vacuum pump into the system.

NOTICE     Some pressure gauges will be damaged by pressures over 1.0 atm (760 torr, or 
101 kPa). Be sure to configure your gas manifold so that a pressure relief valve protects 
your pressure gauge.

DANGER     Avoid explosion hazard. Never position a valve that can be closed between 
the pressure gauge and the gas cell.
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Flushing the Cell

Follow these steps to clean the cell for a background collection when using stop-flow sampling 
without a vacuum pump.

 To clean the cell

1. Open the outlet valve, the inlet valve and the nitrogen control valve to establish a flow of 
nitrogen through the gas cell.

2. Flush the gas cell with nitrogen for two to three minutes to remove all traces of the sample 
from the gas cell.

The length of time required to flush the cell adequately of the sample gas varies 
depending upon the concentrations of the gases in the sample.

3. When you are confident that the cell has been adequately cleaned, close the following 
valves to stop the flow of nitrogen through the gas cell. 

The order in which these valves are closed is important. Closing these valves in the wrong order 
could overpressurize the cell.

a. Close the inlet valve.

b. Close the outlet valve.

c. Close the nitrogen control valve.

4. Collect the background spectrum.

Filling the Cell

Follow these steps to fill the cell with a sample when using the stop-flow sampling method 
without a vacuum pump.

 To fill the cell

1. Open the outlet valve, the inlet valve and the sample control valve to establish the flow of 
the sample gas through the gas cell.

2. Flush the gas cell for three to four minutes or until you are confident that any previous 
gas phase components in the cell have been displaced by the new sample.

The length of time necessary to adequately flush the cell of the previous sample will vary 
depending upon the sample matrix.

CAUTION   Do not overpressurize the cell. The use of a pressure gauge to monitor the 
cell pressure is recommended.
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3. Close the following valves to stop the flow of the sample through the gas cell.

The order in which these valves are closed is important. Closing these valves in the wrong order 
could overpressurize the gas cell.

a. Close the inlet valve.

b. Close the outlet valve.

c. Close the sample control valve.

4. Collect the sample spectrum.

Flow-through Sampling

The analysis of a sample gas as it flows through the gas cell is referred to as flow-through 
sampling. This technique operates on the principle that both the background gas and sample 
gas are at higher pressures than the gas cell and, therefore, will “flow” from a state of higher 
pressure to a state of lower pressure through the gas cell. The difference in pressure may be 
because the background and sample gases are pressurized, or the difference in pressure may be 
created by using a diaphragm or vacuum pump to draw the sample through the cell.

While the flow of the sample through the gas cell is continuous, the actual data collection is 
not. The data is collected over a period of time, and then data collection stops and the data is 
processed. Therefore, this is not considered a continuous sampling technique.

When data is collected using flow-through sampling, the results provide you with an average 
of the sample concentration over the time of the data collection. Use flow-through sampling 
only when the relative sample concentrations will not change dramatically in a short period of 
time. If the sample concentrations fluctuate dramatically in a short period of time, use one of 
the stop-flow sampling methods.

Flow-through sampling can be an effective technique at either ambient or elevated pressures. 
If the flow is low enough, the gas cell pressure will be the ambient pressure. Make sure that the 
outlet tubing does not restrict the flow of gas out of the system, thus increasing the pressure in 
the gas cell.

Note  If you are using a pressure gauge to monitor the gas cell pressure, fill the gas cell 
to a level that is slightly below ambient pressure and record the reading on the 
pressure gauge. The next time you analyze sample gas, fill the gas cell to the same level 
on the pressure gauge. This will allow you to fill the cell to the same pressure every 
day, even with fluctuations in atmospheric pressure.

NOTICE     Avoid pump failure. If you plan to use the flow-through sampling technique 
to analyze samples for an extended period of time, use a diaphragm pump instead of a 
vacuum pump. 
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A plumbing configuration similar to that illustrated below could be used for flow-through 
sampling. The sample control valve, the inlet valve and the outlet valve must remain open 
when you use flow-through sampling. The exact positioning of the valves on your system may 
differ from this illustration.

If you are using a pressure gauge, install the gauge in the sample outlet line rather than the 
sample inlet line. This makes it easier to flush the inlet line between samples.

Figure 14. Configuration for flow-through sampling

CAUTION   When you use the flow-through sampling technique with a pressure gauge, 
there will be a pressure drop between the gas cell and the pressure gauge. To minimize the 
change in pressure, use tubing that does not restrict the flow of gas out of the system.
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Flushing the Cell

Follow these steps to clean the cell for background collection when using flow-through 
sampling.

 To flush the cell

1. Open the outlet valve, the inlet valve and the nitrogen control valve to establish the flow 
of nitrogen through the gas cell.

The rate of flow of the nitrogen through the cell should be under 5 liters per minute.

2. Flush the cell with nitrogen for two to three minutes to remove all traces of the sample 
from the gas cell.

The length of time necessary to flush the cell of the sample gas is variable depending upon 
the concentrations and types of sample gases that were previously in the cell.

3. When you are confident that the sample gas has been displaced by the nitrogen, collect 
the background. 

4. When the background has been collected, close the nitrogen control valve.

Filling the Cell

Follow these steps to fill the cell with a sample when using flow-through sampling.

 To fill the cell

1. Open the outlet valve, the inlet valve and the sample control valve to establish the flow of 
the sample gas through the gas cell.

2. Flush the cell with the sample for three to four minutes to displace the previous gas 
sample. 

The length of time necessary to adequately flush the cell of the previous sample will vary 
depending upon the sample matrix. 

3. When you are confident that all traces of the previous sample have been removed from 
the gas cell, collect the sample spectrum.

4. When the sample spectrum has been collected, close the sample control valve.
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Installing Optional Windows
The sample windows transmit infrared light while maintaining a high quality seal on the gas 
cell. The three sample window materials are available from Thermo Fisher Scientific: the 
standard potassium bromide (KBr), barium fluoride (BaF2) and anti-reflection-coated zinc 
selenide (ZnSe).

Selecting Sample Windows

Two factors determine the best window material for your gas cell: moisture resistance and 
spectral range. KBr windows are more susceptible to water vapor damage than are BaF2 
windows, and ZnSe windows are impervious to water. If you analyze samples with a high 
degree of moisture, ZnSe windows are probably best suited for your system. You may also 
want to obtain ZnSe windows if you have difficulty controlling the humidity in your 
laboratory and are not purging the cell and transfer optics compartment with a dry purge gas.

See the “Specifications” chapter for information on the spectral ranges of the different window 
materials.

Installing Sample Windows

Each sample window is located in a window chamber inside the gas cell cylinder.

Tools needed:

• Clean, powder-free nitrile gloves

• a 5/32 inch hex wrench (for the 10-meter cell) or a 9/64-inch hex wrench (for the 2-meter 
cell)

• a Phillips screwdriver

DANGER     Your gas cell was specially cleaned during assembly. Changing the sample 
windows voids your special cleaning assurance. 

NOTICE     

• Oils from your fingerprints will absorb infrared energy. To preserve the integrity of 
your data, be sure to wear clean, power-free nitrile gloves and handle the windows by 
the edges only. Do not touch the optical surface of the windows.

• Your gas cell was leak tested with the window chambers installed and has a leak rate of 
less than 0.1 torr per minute. Changing the sample windows voids your leak-tight 
assurance.
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 To install optional windows

1. Disconnect the sample gas from the gas cell and allow the cell to reach ambient 
temperature and pressure.

2. Remove the gas cell from the transfer optics.

On a 10-meter gas cell, use a 5/32 inch hex wrench to remove the four screws and sealing 
washers that secure the gas cell to the transfer optics. Save the screws; you will need them 
to reassemble the gas cell. Lift the gas cell off the transfer optics and lay the cell on its side.

On a 2-meter gas cell, use a 9/64-inch hex wrench to remove the four screws from the 
purge tube and the screw from the transfer optics. Be careful not to touch the two mirror 
surfaces that reflect light into and out of the gas cell.

See the following illustration for the locations of the parts.

Figure 15. Remove gas cell from transfer optics

NOTICE     Use care when removing the 10-meter gas cell. If you touch or bump the 
transfer optics mirrors or adjustment screws when removing the gas cell, you must 
contact our Technical Support to have the cell realigned before you can use the cell 
again.

NOTICE     Be careful not to touch the two mirror surfaces of the transfer optics of the 
2-meter gas cell.
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3. Remove one of the window chambers.

Remove the screws that secure the first window chamber to its housing. Save the screws; 
you will need them to reassemble the gas cell.

Lift the window chamber out of its housing. If necessary, use a small flat-blade 
screwdriver and carefully pry between the window chamber and the housing to break the 
seal. Be careful not to lose the O-ring that is seated in the retaining groove on the window 
chamber. You will need the O-ring to reassemble the gas cell.

Figure 16. Remove window chamber

4. Remove the sample window from the window chamber.

• On a 10-meter gas cell, the window chamber consists of a window holder, a cover, a 
window and two O-rings (one on each side of the window).

NOTICE     Be sure that the cell has reached ambient temperature and pressure before 
you remove the window chamber. If you attempt to remove the window chamber 
while the cell is not at room temperature and pressure, you may damage the O-rings 
that seal the gas cell.

NOTICE     Oils from your fingerprints will absorb infrared energy. To preserve the 
integrity of your data, wear clean, powder-free nitrile gloves and handle the sample 
windows by the edges only. Do not touch the optical surface of the windows.
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Use a Phillips screwdriver to remove the screws that secure the cover to the window 
holder and then remove the cover (see the illustration below). Save the screws; you 
will need them to reassemble the gas cell.

Gently remove the sample window from the window holder. If you have difficulty 
removing the window, turn the window holder upside-down and gently tap it on the 
table top. This should dislodge the window. Store the window in protective 
packaging.

• On a 2-meter gas cell, remove the screw and O-ring from the window chamber using 
a flat-blade screwdriver as shown in the following illustration. Save the screw and 
washer.

Gently remove the sample window from the chamber housing. If you have difficulty 
removing the window, turn the window chamber upside-down and gently tap it on 
the table top. This should dislodge the window. Store the window in protective 
packaging.

Figure 17. Remove sample window from window chamber

Note   The sample window sits on top of an O-ring inside the chamber housing. 
Another O-ring sits on top of the window (inside the chamber cover). Save the 
O-rings; you will need them to reassemble the window chamber.

Note   The sample window sits on top of an O-ring inside the chamber housing. 
Save the O-ring; you will need it to reassemble the window chamber.
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5. Install the new sample window.

Inspect the O-rings to be sure that they are free of loose particles.

Seat the bottom O-ring in the window chamber.

Place the new sample window on top of the O-ring.

On a 10-meter gas cell, seat the top O-ring in the retaining groove on the window holder. 
Replace the window holder and secure it with the flat-top Phillips-head screws and sealing 
washers you removed earlier. Tighten all three screws one turn at a time to compress the 
O-rings evenly.

On a 2-meter gas cell, replace the screw and washer.

Note   For ZnSe windows, make sure coated side faces out of flow cell so it does not 
contact the sample material. To determine the coated side, inspect both sides of the 
window at an angle to the ceiling light.

When the uncoated side faces up, the bottom edge of the window is visible through 
the window material.

When the coated side faces up, the light is fully reflected off the coating and you 
cannot see the bottom edge.

Uncoated side up (surface is transparent) Coated side up (surface is opaque)
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6. Reinstall the window chamber in the gas cell.

Make sure that the O-ring on the window chamber is properly seated in the retaining 
groove.

Slide the window chamber into the gas cell.

Secure the chamber with three of the binder head screws you removed earlier. Tighten all 
three screws one turn at a time to evenly compress the O-ring.

Figure 18. Install window chamber in gas cell

If you just installed a new sample window in the second window chamber, go to step 9.

7. Remove the second window chamber and install the new sample window.

Repeat steps 3 through 6.

8. If your system is plumbed with a vacuum pump, test the gas cell to see if it holds a 
vacuum.

If the cell fails to hold a vacuum, most likely the O-rings are not seated properly or were 
not compressed evenly. Try reseating all of the O-rings.

If the cell still fails to hold a vacuum, contact your service representative. The O-rings 
may need to be replaced.
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9. Reinstall the gas cell cylinder on the transfer optics.

On a 10-meter gas cell, use a 5/32 inch hex wrench to secure the cell with the four sealing 
washers and screws you removed earlier.

On a 2-meter gas cell, use a 9/64-inch hex wrench to secure the transfer optics and purge 
tube with the five screws you removed earlier. The transfer optics screw is slightly longer 
than the other four screws.

Figure 19. Install gas cell on transfer optics

NOTICE     Be careful not to touch the two mirror surfaces of the transfer optics of the 
2-meter gas cell.
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Gas Cell Specifications
Table 2. Gas cell specifications

Item Description

Construction Nickel-coated aluminum

Mirrors Gold-coated

Sample windows For 10-meter cell:
• 25 mm by 4 mm KBr
• 25 mm by 4 mm ZnSe
• 25 mm by 4 mm BaF2

For 2-meter cell:
• 19 mm by 3 mm KBr
• 19 mm by 3 mm ZnSe
• 19 mm by 3 mm BaF2

Spectral range KBr window: 10,000 cm-1 to 400 cm-1

BaF2 window: 10,000 cm-1 to 750 cm-1

ZnSe window: 10,000 cm-1 to 550 cm-1

Connectors 1/4-inch VCO™

Valves Nupro™, H series bellows sealed valve

Seals Viton™

Volume 10-meter cell: 2.0 L
2-meter cell: 200 mL

Pressure relief 10-meter cell with KBr windows requires a self-seating check 
valve rated at 10 psi pressure differential (actual range: 7–15 psi)
All other gas cell/window combinations can use a self-seating 
check valve rated at 25 psi pressure differential (actual range: 
20–30 psi)

Notice: Each check valve is marked with its pressure differential 
rating and direction of flow. Make sure you install a check valve 
with the correct rating for your gas cell and window 
combination or you may damage the gas cell. Make sure the 
arrow on the check valve points away from the gas cell.

Maximum pressure for 
gas sampling

For 10-meter cell with KBr windows and 10 psi check valve: 
20 psia (1034 torr)
For all other gas cell/window combinations and 25 psi check 
valve: 35 psia (1809 torr)

Maximum vacuum For 10-meter cell with KBr windows: 100 torr
All other gas cell/window combinations can be fully evacuated

Vacuum leak rate Less than 0.1 torr per minute
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Maximum flow rate 50 liters per minute (10 liters/min recommended)

Operating temperature For all gas cell and window combinations: 20°C to 185°C 
(68 °F to 365 °F)

Cleaning Solvent removal of organic and particulate matter. 
Confirmation with visual inspection under polarized light

10-meter cells and plumbing fixtures comply with ASTM 
standard G93-03, which means they are suitable for use in 
oxygen-enriched environments

Thermo Scientific 
instruments

Nicolet iS™50, Nicolet iS10, Nicolet 6700, Nicolet 8700, 
Nicolet 380. Contact your Thermo Fisher Scientific 
representative for use with other systems.

Table 2. Gas cell specifications

Item Description
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