
Bruker Tensor 27 FT-IR & OPUS Data Collection Program                  (V 1.1) 

Collecting a FT-IR Spectrum Using the Standard Pike ATR cell. 

Here is a quick outline for what to do to collect an FT-IR using the standard Pike ATR cell.   

1) Click on the Advanced Measurement icon:   

2) Basic Tab:  Check that the correct XPM 

experiment file is being used.  This will 

usually be the Tensor27_ATR.xpm 
experiment file.  If someone elseôs 

experiment file is loaded, reload the 

Tensor27_ATR.xpm experiment file (or your 

custom XPM file) by clicking on the Load 

button.  

3) Basic Tab:  Type in a description of your sample 

4) Advanced Tab:  Type in the name for the file 

that your IR spectrum data will be stored in.  

Make sure the path to YOUR directory is set.  

5) Advanced Tab:  Check the resolution is set to 

4 cm-1, background & sample scans = 16, 

result spectrum = ATR spectrum.   

6) Optic, Acquisition, and FT Tabs:  Check that 

these settings are OK (see details later). 

7) Check Signal:  Check the IR intensity - should 

be around 4800-5000 counts.  

8) Basic Tab:  Run your background with the 

cell empty.  After you click on the 

 button the FT-IR 

will start scanning the background.  The progress of the scans is indicated in the bottom 

middle of the screen:   

9) Basic Tab:  Add your sample to the crystal (see sampling details under Pike cell) 

10) Basic Tab:  Run your sample spectrum by clicking on the  button. 

The progress of the scans is indicated in the bottom middle of the screen:   

 

Your spectrum (ATM corrected absorbance mode) should then display (usually autoscales, but if 

not click on the autoscale icon: ) 
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Figure 1.  Bruker Tensor 27 FT-IR in Choppin 702. 

Bruker Tensor 27 FT-IR & OPUS Data Collection Program 
 

Tensor 27 FT-IR Introduction 

The departmental FT-IR system is a Bruker Tensor 27 system (purchased 2004) and is located in 

Choppin 702 (Figure 1).  It is equipped with a room temperature DTGS detector, mid-IR source (4000 

to 400 cm-1, and a KBr beamsplitter.  Maximum resolution is 1 cm-1.  This system is free to use.  The 

FT-IR software keeps a log of every user so there is no 

physical log to fill out.  There is an identical Tensor 27 

FT-IR system located in Choppin 616 mainly used by 

the Stanley group for catalytic studies, but available as 

backup or for extended special FT-IR studies.   

This is a single-beam instrument so it is very 

important to generally run a background spectrum 

first!!  The background will often be the empty cell, but 

for solution spectra you should run the solvent as the 

background.  This is discussed in the data collection 

section.   

To use the FT-IR in Choppin 702 you must first 

ask Bob Zinn or Greg OôDell (Choppin 100A or 100) 

to set up an account on the computer (Windows XP).  They will also setup a username for you to login 

to the OPUS FT-IR data collection program.  See Bob or Greg for any general computer problems you 

have with this system.  You are responsible for backing up all your data on a regular basis.  Network 

access instructions are provided towards the end of this document under ñComputer Network Accessò.   

Once you have an account you should either get Prof. George Stanley (Choppin 614, 8-3471, 

gstanley@lsu.edu) or another student in your group familiar with the FT-IR to check you out.  See 

Prof. Stanley if you have questions about the optical bench, sample cell, or the FT-IR software 

program (OPUS).   

Sample Cells 

The standard sample cell in the FT-IR is a Pike Miracle single-bounce attenuated total reflectance 

(ATR) cell equipped with a ZnSe single crystal.  ZnSe absorbs strongly below 650 cm-1 and data 

should not be collected below this wavenumber.  The cell is shown in Figure 2(a), with close-ups of 

the top of the cell in Fig 2(b) showing the orange color of the ZnSe crystal spot upon which the sample 

lis placed.  Fig. 2(c) shows the bottom of the crystal plate with the bulk of the ZnSe crystal that you do 

not see.   

(a)     (b)     (c)  

Figure 2. (a) Pike Miracle ATR cell. (b) Close-up of the top sample plate with the ZnSe crystal 
illuminated. The sample should cover the orange crystal surface. (c) bottom of the sample plate 

showing the rest of the ZnSe crystal that the IR beam travels through.   
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Figure 3. IR beam path for Pike ATR cell. 

The ATR beam path for the cell and crystal is shown in Figure 3.  The sample is placed directly 

on the small crystal spot and the arm rotated over and turned 

down to press the sample down onto the crystal face to get 

better contact.  The IR beam penetrates about 60 µm into the 

sample.  If your sample is extremely strongly absorbing (e.g., 

carbon nanotubes) you will not get much of an IR spectrum.  

But this ZnSe ATR cell works well for most ñnormalò organic 

and inorganic samples.  For extremely strongly absorbing 

samples a Germanium crystal works better for ATR (we donôt 

have one), or your make a dilute KBr pellet or a thin film on 

KBr.   

The sample that is placed on the ATR crystal can be 

solid, gel, liquid, or solution (non-corrosive, naturally).  Since 

it will be out in the air the sample needs to be oxygen and moisture stable (for air-sensitive samples 

read on).  You only need enough sample to cover the crystal surface and, if a solid, enough for the 

ñcrank down armò to press the sample onto the crystal to have good contact with the crystal surface.  

The ZnSe is fairly soft, so be careful with ñhardò solid samples.  

The turning handle has a built-in clutch that slips when enough downward force is applied, so 

you donôt have to worry about over tightening it.  It also swings out of the way at any point above the 

crystal and has ñcatchesò to guide it into place above the crystal surface or at the 90° away mark.  If it 

gets out of alignment ask Prof. Stanley to readjust it.   

Figure 4 shows part of the sequence of events to measure a sample of plastic film (Parafilm).  

First, measure a background spectrum with nothing on the crystal (discussed under the OPUS software 

section)!!  Then place the sample onto the crystal, move the lever arm over so it snaps into place above 

the crystal, then turn the top handle so the slightly concave stainless steel tip presses the sample onto 

the crystal face.   

(a)     (b)  
Figure 4. (a) Placing plastic film on crystal surface (way too big, but OK).  (b) Sample depressing arm has 

been rotated over the crystal and turned down till the clutch slipped.  Sample IR was then run.   

For traditional solid samples, powders work best.  Although one could place a large single crystal 

of a compound directly onto the ZnSe crystal, mineral-like crystals (hard) could definitely scratch up 

the relatively soft ZnSe sampling crystal.  Most organics and transition metal coordination 

compounds/complexes are softer or have similar hardness to the ZnSe.   

Gels can be smeared right onto the crystal.  Be especially careful about cleaning up gooey or gel-

like samples.  
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Liquid or Solution:  A pure non-volatile liquid can be placed directly onto the crystal for a 

measurement.  The sample pushing lever arm has a slight concave inner surface that will trap some 

liquid against the crystal so it doesnôt evaporate quite so quickly, but it is not air-tight.  So it is 

generally good to lower the arm to trap the liquid against the crystal surface.  

For solutions or liquids that evaporate more quickly there is a liquid sampling accessory sitting 

on top of the FT-IR in a zip-lock bag.  Figure 5 shows the sequence of photos for using this.   

(a)  (b)   (c)   (d)   
Figure 5. (a) Three parts of the liquid sampling accessory.  (b) Place disk with Teflon depression onto 
sample plate, ZnSe crystal should be centered in the middle of the hole. (c) Screw on black outer ring to 
press the Teflon portion tightly against the crystal rim.  (d) Pure liquid: run background spectrum before 

adding your sample, then add sample into the Teflon depression (just a drop), cover with brass plate to 
minimize evaporation and run your sample spectrum.  Solution:  run background spectrum with your 
solvent in the Teflon depression (just a drop) after covering with the brass plate, then use a Q-tip or Kimwip 
to soak up the solvent and give it some time to dry.  Then add your sample solution, cover with brass plate 
to minimize evaporation and run your spectrum.  Aqueous solutions are OK.  NO strong acids or bases.   

Although the Teflon disk makes a pretty good seal against the base plate, there may be a bit of 

leakage underneath (keep this in mind when cleaning up).   

This cell is NOT very sensitive for samples in solution.  You need fairly concentrated samples 

(around 0.2 M) to get a semi-reasonable spectrum.  Some dilute sample solution spectra are shown 

later under the data collection and scan time section ï they are not very good.  Those of you that 

experiment with solutions with this Pike single-bounce ATR cell, please provide me feedback and I 

will include that here.   

You can also use this liquid sampling accessory for solids as the conical Teflon section is useful 

for directing the solid sample onto the crystal.  You would not use the brass cap for a solid sample.  

Instead, crank the arm-press tip down onto the solid to make sure it is pressed firmly against the crystal 

surface.  

 

CLEAN-UP:  It is very important to clean the cell surface well after you are done.  There should 

be a bottle of isopropyl alcohol, kimwips, and Q-tips to the right of the optical bench.  Please refill or 

replace these from your own labs as they are used up.   

Acetone is OK for cleaning the cell surface BUT it may take the paint off the IR optical bench 

and eat away at some of the plastics (note damage on computer case!!).  Do NOT FORGET to clean 

the bottom of the steel lever arm that pushes down on your sample!!  If you use the liquid sampling 

setup shown in Fig. 5, make sure that you clean the stainless-steel/Teflon disk well.   
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Figure 6. (top) IR card-salt 

plate holder and separate 
pellet holder.  

(bottom) assembled. 

 

Figure 8.  Cell base plate unlocking lever. 

Salt Plate/Pellet/IR card Holder:  This is shown in Figure 6 and is 

sitting on the shelf on top of the FT-IR optical bench.  The pellet/plate 

holder is inserted (Fig. 6, bottom) but can be removed.  This can allow you 

to insert other disposable IR-card type sample holders such as screen, KBr, 

or polyethylene film (Fig. 7).   

To switch cells one just needs remove the existing cell by pressing the cell release lever located 

at the right front of the base locking plate (Figure 8), tilt the front of the cell up and out of the front 

locking plate, then remove the cell.  

The new cell is inserted with the cell base plate 

electronics connection pointed to the back of the FT-IR 

cell locking system.  Fit the back portion of the cell in 

first with the front of the cell tilted up, then press down 

and lock into place.  

Most of the newer cells for the Tensor 27 have base 

plates with electronics that uniquely identifies the cell to 

the spectrometer.  There is an automatic accessory 

recognition (AAR) feature that can pre-load reference 

background spectra for a cell, set data collection 

parameters, and enable simple sample collection.  This 

AAR feature is not currently activated, but may be in the 

future.  See Prof. Stanley and later sections in OPUS for more information.   

 

 

Figure 7. IR screen (gooey samples), KBr real crystal, and poly-
ethylene sample cards.  
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(a)   (b)  

Figure 9. (a) SpectraTech Circle micro-ATR solution cell.  (b) close-up of removable ATR microcell.  

 

Figure 11. Parr controller for the 
high pressure circle rxn cell. 

SpectraTech Circle ATR Solution cell:  This cell is shown in Figure 9 and can be obtained 

from Prof. Stanley.  Although it is an older technology it works well for solutions and small scale 

reactions.  The sample cell has a 4.0 cm long cylindrical ZnSe crystal rod.  The IR beam bounces 

through the rod resulting in multiple sampling points throughout the solution.  The solution volume 

needed is about 0.5 mL.  The sample concentration in solution should be at least 50 mM.  100-200 mM 

sample concentrations will give good spectra.  There originally was a thin metal plate to cover the top 

to limit solution evaporation.  This cover is missing, but we can rig up some plastic to do the same job.   

Due to the longer IR beam pathlength through the crystal rod the more sensitive liquid nitrogen 

(LN2) MCT (mercury-cadmium-telluride) IR detector needs to be used.  The MCT detector is stored in 

Choppin 616 with the other Tensor system and can be obtained from Prof. Stanley.  Instructions for 

using or filling the MCT detector with LN2 are given in the next section on the FT-IR optical bench.   

SpectraTech High Pressure/Temp Circle ATR Solution Reaction Cell:  This is a 40 mL Parr 

stainless steel mini-autoclave with a hole drilled through it for a ZnSe ATR crystal rod.  It can handle 

gas pressures up to 1,500 psig (100 atm) and temperatures up to 200°C.  A schematic drawing and 

photos are shown in Figure 10.     

(a) (b)  (c)   
Figure 10. (a) Schematic drawing of high pressure circle rxn cell.  (b) Photo of cell bottom mounted in holder.  (c) Photo of 

cell bottom along with the stirrer head piece, valves, thermocouple, and electronic pressure transducer. 

This circle rxn cell is operated by a Parr 4850 autoclave process 

controller shown in Figure 11, which can control and track the 

temperature, stirring rate, and the pressure of the autoclave, along with 

the pressure of an external high pressure gas reservoir.  A manual 

pressure regulator is available with the external gas reservoir to deliver 

a constant pressure gas or gas mixture to the IR cell.  Prof. Stanleyôs 

group has used this cell for studying hydroformylation catalysis by 

mono- and dinuclear rhodium complexes.  For their studies that focus 
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on the metal-carbonyl band region (2200-1700 cm-1, typically strong absorbances) metal complex 

concentrations of at least 30-50 mM were needed to get decent spectra of just the metal-carbonyl 

region.   

As with the regular solution circle ATR cell discussed above (very similar ATR technologies), 

the high sensitivity MCT detector must be used.    

For more information on this system, see Prof. Stanley.   

Air -Sensitive Samples:  Collecting the FT-IR of oxygen or moisture-sensitive samples can be 

quite a challenge.  Air-sensitive solution IRôs can be fairly easily collected using the high-pressure 

circle rxn ATR cell discussed above.  A septum replaces the head assembly for ambient solution data.   

A nujol mull of an air-sensitive solid sample prepared in a glove box can be put between two 

KBr plates and into a zip lock bag for transfer out of the glove box and to the FT-IR for use in the KBr 

plate sample holder.  The diffusion of O2 or moisture into the center of the mull sandwiched between 

the two plates is generally slow enough to obtain good FT-IR spectra on the central portion of the 

plates.   

For other air-sensitive sampling methods and special procedures see Prof. Stanley.   

 

Tensor 27 Optical Bench 

The Tensor 27 FT-IR optical bench has no external controls and is operated completely (aside 

from the power switch on the back) from the computer system. The optical path of the bench and 

major components are shown in Figure 12. 

 
Figure 12. Schematic of Tensor 27 optical bench, IR beam path, and major components.  A = mid-IR 
source, B = aperature wheel, C = filter wheel, D = exit port (not used), E = beamsplitter, F = switch mirror, 
G = sample compartment window (KBr), Gô = optional window (not present), H = sample holder/cell, I = 

detector (DTGS standard).  


