Nicolet iS50 FTIR User’s Booklet

|. Getting started

1) Start your session by launching the LSA Chemistry Recharge
software. This software keeps track of the amount of time that
you are using the instrument.
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2) Type in your unique name, your Pl’s unique name and your

shortcode in the appropriate spaces. Then click the OK button.

General Information
Instrumentation Mame ||551]

Computer Name |CHEM-2411FTIR
L-M Affiliation @ Intemal () Extemal

3) This will launch the Omnic software used to control the FTIR
instrument.

4) Click on OK to select the default ATR setup.




5) Click OK, or wait until the instrument completes the changes.
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6) Click OK once the location test is complete.

Sampling Location Test
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7) The instrument is now ready to begin analysis. The experimental
parameters can be checked, or modified. Then, a background
spectrum is acquired, followed by acquisition of one or more
sample spectra. One background spectrum is sufficient for
numerous sample spectra, as long as the experimental
parameters stay the same.
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ll.  Selecting experimental parameters:

1) Click on the Experimental Setup button in the upper left corner
of the screen.

B File Edit Collect View Process Analyze Report Window Help
Default (ATR correction) (MIRacle Diamond.exp)
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M Click here to view the experimental parameters

804
701
601

50

Page | 5



2) The default parameters for a standard characterization
spectrum are 8 scans and a resolution of 4. The number of
scans can be chosen by entering the desired value. Resolution
values are chosen from the drop down menu.

-

Experiment Setup - c\my decuments\omnic\paramMIRacle Diamond.exp

Estimated time for this collection: 00:00-11

Mo. of scans: |E |

Resolution: |4. j
Data spacing: 0.482 cm-1

Final format: |%Transmiﬁance j

Correction: |Nnne j

5 Automatic atmospheric suppression
7 Preview data collection
E Use transmittance data during preview

M Use fixed Y-axis limits in collect window

Experiment title:

Default (ATR correction)

Collect |Bench | Quality | Advanced | Diagnostic| Configure |

—File Handling
M Save automatically V' Save interferograms

Base name: |
c:\my documentsiomniclautosave\0001.spa

]

— Background Handling
C} Collect background before every sample

C} Collect background after every sample

{®) Collect background after minutes

) Use specified background file:

A Collect scans for the background

| |[’ Fo--3

Experiment description:

FT-IR Solid sample

[L Heu [Lﬂpe‘n‘ (LSEWE‘ [Ea'uey
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3) Click on the Bench tab to view the range of wavenumbers
covered by the scan. These values can be change as necessary.

o -
Experiment Setup - c\my decuments\omnic\paramMIRacle Diamond.exp u
Collect Bench | Quality | Advanced | Diagnestic| Configure |
£| 5 Parameter Walue
© Win/iax © Peakio peak Sample compartment  Main ||
Detector DTGS KBr |<|
Beamsplitter KBr 5
Source IR |<|
Accessory Smart MIRacle -
Window Diamaond -
Recommended range | 4000 — 525
Max range limit 4000
Wavenumber range = i range fimit 500
Gain:4 Autogain -
Optical velocity 0.4747 -
1 1 ' ' 1 ' ' 1 Aperture ar
2200 2000 Sample shuttle _

Attenuation Mone j

%@?‘ | <=

Bl e

ﬁ M single beam

e,
i —F [ Tone

T eaEs  CaEw |
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Collecting a background spectrum:

1. Click on the Collect Background button in the upper left
corner of the screen to collect a background spectrum.

A OMNIC - Window1]

ol

Ed Eile Edit Collect View Process

Analyze Report Window Help

Experiment. | Default (ATR correction)

(MIRacle Diamond.exp)

RO

Lo n L N9 ™
[P t.m' | p=i & ‘ e A @ L it ol LAY Ak | ‘ 1oy h% %
ot = B e B B OB oL b Gy | | 5
ExptSet ColBkg Col Smp Open Save Print Stack Spe  FullSc¢  CmnScl AutBsin AdvATR Subtract FindPks SelctAll  Clear Search  Lib Mgr PrevRpt AddNB  View NB
@G @
=

™ Click here to collect a background spectrum
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2. You will then be prompted to confirm that you want to
collect a background spectrum. If you haven’t yet cleaned
the ATR crystal, after the previous user, now would be a
good time. Click “OK” when ready.

-

Confirmation

Background
Please prepare to collect the background spectrum.
[ ok ) [feancel )




3. After confirmation, the instrument begins to collect data.
The steps that the instrument takes can be viewed in the
bottom left corner of the screen. First, a couple of setup
processes are completed, then a countdown of the chosen
number of scans begins (1 of 8, 2or 8, etc.). When the
collection is complete, the spectrum is displayed and you are
prompted to save the data to the currently opened window.
If the data are acceptable, click “Yes” to save the spectrum.

Confirmation lﬁ

Data collection has stopped.

(& View Collect Status )

Add to Window1?

..........

ves ) (@ no ) {More Scans )

4. Below is a typical background spectrum.

A OMNIC - [Window1] - ™ =&
[ File Edit Collect View Process Analyze Report Window Help ] i BEE
Experiment: | Default (ATR correct tion) (MIRacle Diamond.exp) - G @) @Sysmmm
A = ladhdd e L NS o I
s [ o el bR BB G| EE
ma e e S R e T AR
ExptSet ColBkg Col Smp Open Save Print Stack Spe FulSc  CmnScl AutBsin AdvATR Subtract FindPks SelctAll  Clear Seaich  LibMar PrevRpt  AddNB  View NB
(@) (@) Background, Tue Jan 16 15:45:39 2018 (GMT-05:00) ®
ErBackground Tue Jan 16 15:45:39 2018 (GMT-05:00)
22 - Background, Tue Jan 16 15:45:39 2018 (GMT-05:00)
+Tue Jan 16 15:57:45 2018 (GMT-05:00)
0 - Number of sample scans: 8
1Number of background scans: 0
+Resolution:  4.000
" Sample gain: 4.0
| Optical velocity: 0.4747
16 - Aperture: 87.00
[ Detector: DTGS KBr
3 14_‘Beamspllt(er KBr
s TSource: IR
) 1
K] 124
=3 1
£ i
® 10
gl
64
41
21
' 1l v 1
4000 3500 3000 2500 2000 1500 1000
‘Wavenumbers (cm-1)
X:(3240.998) Y:(19.402) ‘
24y N,




IV. Collecting a sample spectrum:

1. Before collecting a sample spectrum, you should first open a
new display window. Click on the Window menu and select
“New Window.” You will be prompted to name the window,
but the default name provided is generally fine, otherwise
select your preferred title. Click “OK” to accept the title. The
Window menu is also used to move between open windows
by clicking on the desired window name.

Mew Window

Enter a title for the window:

Window?

[:__ S | [:__ Cancel ]

L

2. Click on the Collect Sample button in the upper left corner of
the screen to collect a sample spectrum.
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A OMNIC - [Window2] - ™

B File Edit Collect View Process Analyze Report Window Help
Experiment: |Default (ATR correction) (MIRacle Diamond.exp) - @ | @Sys{em&atus
§ ; R 5 M
R R R e R N
ExptSet ColBkg Col Smp Open Save Print Stack Spe  FulSc  CmnScl AutBsin AdvATR Subtiact FindPks SelctAll  Clear Pevat AddNB  View NB
@ @) s ®
| .
=1 I Click here to collect a sample spectrum
90 -
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[CORPNRCEN - - - 15

3. You will then be prompted to provide a title to display on the
sample spectrum that is to be collected. Enter your desired
title in the space provided, and click “OK.” (Note: This is not
the name of the file where this data will be saved. For how to
name your data file, please see the section labeled “V. Saving

your data.”)

F N

Collect Sample

Enter the spectrum title:

ue.Jan 16 16:44:19 2018 (GMT-05:00)

[t_ ok (LCEHCM

4. You will then be prompted to confirm that you want to collect
a sample spectrum. (Note: if your sample is air sensitive or
otherwise unstable, you can wait until this point to place your
sample on the ATR crystal.) Click “OK” when you are ready.
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r© -
Confirmation

L) Sample
" Please prepare to collect the sample spectrum.

5. After confirmation, the instrument begins to collect data. The
steps that the instrument takes can be viewed in the bottom
left corner of the screen. First, a couple of setup processes are
completed, then a countdown of the chosen number of scans
begins (1 of 8, 2or 8, etc.). When the collection is complete,
the spectrum is displayed and you are prompted to save the
data to the currently opened window. If the data are
acceptable, click “Yes” to save the spectrum.

Confirmation [

Data collection has stopped.

|l View Collect Status

Add to Window2?

@ %s ) (@ no ) (@Wore scans))
™ Click here to accept the sample
spectrum and place it in the window

6. Mounting solid and liquid samples on the ATR crystal:

Both solid and liquid samples can be analyzed using the ATR

accessory. It is important to have good contact between the

sample and the ATR crystal for a good spectrum to be

obtained. Liquids naturally make good contact, whereas, solids
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may not, depending upon the size and shape of the particles.
Therefore it is necessary to screw down the threaded assembly
located above the ATR crystal (known as the anvil), to press the
solid material against the crystal before taking its spectrum.
(Note: The anvil does not need to be screwed down to obtain a
background spectrum, even when solid samples will be
analyzed.)

V.  Saving your data:

1) Click on the File menu and click on Save As. When the dialog
box comes up, you can navigate to the folder where you
want to store the data.

2) Click on the Create New Folder icon to initially create a
folder for your data or to create sub-folders within your
main folder.

3) You will want to save your data in 2 formats: the default
type called Spectra (.SPA), and the text type called CSV
(comma separated values). The .SPA file can be opened by
the Omnic software in order to display it at a later date,
whereas, the .CSV type can be opened by Excel, on your own
computer, in order to work up data without paying for your
time. Both files should be saved to a USB drive or emailed to
yourself.
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Date modified Type

BB Nitrobenzyl Alcohol_mod_PJL_6-9-2017.5PA  6/9/20174:24 P OMNIC
BB Nitrobenzyl Alcohol_PIL_6-7-2017.5PA 6/7/2017 4:04 PM  OMNIC

itrobenzyl alcohol

Date modified
H Nitrobenzyl Alcohol_mod_PJL_6-9-2017.5PA  6/9/2017 4:24 PM
H Nitrobenzyl Alcohol_PJL_6-7-2017.5PA 6/7/2017 4:04 PM
Htraining sample.SPA 1/17/2018 3:55 PM

ext
Windows Metafile (. WMF)
TIFF . TIF)
GRAMS (".5PC)
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VI.

VII.

Converting between % Transmittance and Absorbance

The default units of measurement for FTIR spectra are %
Transmittance vs. Wavenumber. If you desire the spectrum
intensity to be displayed in Absorbance units, click on the
Process menu. The top 2 choices on this menu will toggle
between % Transmittance and Absorbance. Some data work up
processes (Subtraction, Baseline Correction and Library

searches, among others), require that the data be expressed in
Absorbance units.

Peak Labeling

1) The wavenumber at which peaks are observed can be
automatically labelled by clicking on the Find Peaks
button on the Spectrum Toolbar.

£ OMNIC - Window2]

=

() S|

= File Edit Collect View Process Analyze Report Window Help
Experiment: | Default (ATR correct tion)

(MRacle Diamand_exp)

j @ @ @Sys&em&tatus

NER

Er T TR

EwptSet  ColBkg  Col Smp Open Save Print

(@) (@) nitrobenzyi alcohol

IR Y

¢ CmnScl AutBsh AdvATR Subtract FindPks  SelctAl  Clear h  Lib Mar PrevApt  AddNB  View NB

™

L@

[ nitrobenzyl alcohal
90 - Wed Jan 17 15:53:24 2018

I Number of sample scans: 8

- Number of background scans:
304 Resolution” 4000

:Sample gain: 4.0

{ Optical velocity: 0.4747

Click here to automatically labels peaks

70 | Aperture- 8700
< Detector: DTGS KBr
[ Beamsplitter: KBr

g | Souree: [
1C\my documentstomnic\SpectraiPaul Litraining sample CSV

% Transmittance

1 . . . . ' . . . . ' . . . . ' . . . . ' . . . . ' . . . . '
4000 3500 3000 2500 2000 1500 1000
Wavenumbers (c

X:(650.199) Y:(82.479)
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2) When the Find Peaks button is clicked, a horizontal line
appears on the spectrum, indicating the threshold value
for defining a peak. Click with the tip of the cursor to
reposition this threshold line. When the desired position
is determined, click on the Replace button in the upper
right corner of the page to lock in the threshold value.

A OMNIC - [Find Peaks] — — — SRRCN X
[A] File Edit Collect View Process Analyze Report Window Help _J&[x
Experiment: | Defaut (ATR correction) (MIRacle Diamond. exp) | @ @ () System Status

W WA | oeh ) g | e ) bl e R B a Wl B | & ffa | OEDY R,

ExptSet ColBkg ColSmp Open  Save  Piint Stack Spe Fi

(@Siotoaa) Fenzce e o spciu Click here to lock in the threshold value—> p-s

m nitrobenzyl alcohol

[ ™

) w \\ ﬂ ﬂ

Sensitivity

~|100 ﬂ (\(\ A ),\ /\ﬂ ﬂ
Lo V

1091.81 =5

1480.70
1201.88
890.09

1038.11

801.04
669.58

1521.40
1345.71

~| o
Threshold-
72819 S S S
7 Annotate 3500 3000 2500 2000

results Wavenumbers (cm-1)

. 72035

' .
1000

o
o4
=

3) The labels on some of the tallest peaks may not appear
on the screen. This can be rectified by clicking on the Full
Screen button on the toolbar.
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A OMNIC - Windowz2] = | B )
[ File Edit Collect View Process Analyze Report Window Help _&]x

Experiment: | Defaut (ATR correction) (MRacle Diamond.exp) | @ @ () System Status

A BT R T EE N

ExptSet  ColBka  Col Smp Open Save Print Stack Spe FulSc CmnScl AutBsih AdvATR Subtract FindPks  Selct Al Clear PrevFpt AddNB  View NB

[ nitrobenzyl al /]\

nitrabenzyl al
90 - Thu Jan 18 11 H

= Click here for Full Screen

1+ Number of ba
80 - Resolution:  4.000

1 Sample gain: 4.0

+Optical velocity: 0.4747
m_’Apenure: 87.00

+Detector: DTGS KBr

I Beamsplitter: KBr
Eﬂ_:Source. IR

% Transmittance

1038.10

801.04
669.54

Labels for these peaks are not seen. -

lo0.50

| E— T —— - T e
4000 3500 3000 2500 2000 1500 1000
Wavenumbers (em-1)

X:(2688.861) Y:(68.725)

| VAT VA

4) Peak labels are not saved when spectra are saved. If you

want a hardcopy of the labeled spectrum, you can print it
out on printer next to the FTIR spectrometer. Alternately,
you can copy and paste the labeled spectrum into a
Word, Excel or PowerPoint document, or you can produce
a report which will include the labeled spectrum, as well
as, a listing of the peak labels. This report can be
generated by going to the Report menu and clicking on
Preview/Print Auto Report. This report can be copied and
pasted to a Word, Excel or PowerPoint document and
saved for future use.



VIII.
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Additional Topics:

The details of various types of Copying and Pasting,
Subtracting Spectra, Baseline Correction and Library Searches
will be covered individually during the training session.

Shutting down the software:

When you are finished using the instrument, close the
software and you will automatically be logged out of the
Recharge software, and a dialog window will confirm that
point. You are then no longer paying for time on the
instrument.

Cleaning Sample Off of the ATR crystal:

The ATR assembly has some plastic parts that can be
damaged by aggressive solvents like acetone or methylene
chloride. We prefer that users use solvents like water,
methanol or iso-propanol, if possible, to clean off their
samples after analysis. If more aggressive solvents are
required due to the nature of the sample, please try to
restrict solvent contact to the crystal and stainless steel
portions of the ATR assembly.



